Blockade of the fractalkine-CX3CR1 axis ameliorates experimental colitis by dislodging venous crawling monocytes.
Chemokine systems modulate inflammatory and immune responses in inflammatory bowel disease (IBD). The colons of IBD patients show increased levels of fractalkine (FKN) and high numbers of FKN receptor-positive (CX3CR1+) cells; however, the FKN-CX3CR1 axis's role in intestinal inflammation, especially in intravascular leukocyte behaviors, still remains unclear. Here, we show that interruption of the FKN-CX3CR1 axis by anti-FKN monoclonal antibody (mAb) ameliorates murine colitis through regulation of intravascular monocyte behaviors in murine colitis models. FKN expression was detectable in vascular endothelium and CX3CR1+ macrophages accumulated in the mucosal lamina propria and submucosa of the inflamed colons. CD115+ monocytes tethered to the venous endothelium and expressed pro-inflammatory mediators. The anti-FKN mAb improved colitis symptoms, markedly reduced pro-inflammatory factors in the colon, maintained blood vessel integrity and reduced tethered monocytes in the inflamed veins. Intravital imaging revealed that CD115+Gr-1low/- monocytes crawled on the apical surfaces of venous endothelium, and anti-FKN mAb rapidly dislodged the crawling monocytes and inhibited their patrolling behavior. These findings suggest that the FKN-CX3CR1 axis triggers the patrolling behavior of crawling monocytes on the venous endothelium of inflamed colons, and accelerates the subsequent leukocyte activation and infiltration by locally producing inflammatory cytokines and chemokines. The mAb also ameliorated symptoms in another IBD model, T-cell-transferred colitis. Blocking the FKN-CX3CR1 axis with an anti-FKN mAb considerably inhibits the colitis-triggered inflammatory cascades, which may be an alternative strategy to treat IBD.